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History of LARP

® U.S. LHC Accelerator Project --

= BNL, FNAL, LBNL collaborate on US hardware for the LHC
® Deliverables -- magnets, interface HW for interaction regions (IR’s)

® Next steps: further participation

B use expertise in magnet research to perform R&D on IR magnets for
future luminosity increase

m exploit U.S. expertise in Acc Phys, beam instrumentation, etc.
B participate in commissioning, hardware & beam

® | HC Accelerator Research Program (LARP) formed

® Formal organization, funded through DoE via Nat’l Labs
« Exec Comm, US-CERN Comm, Review process, etc.

® SLAC joins as fourth collaborator
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LARP Mission

* Advance International Cooperation in High Energy Accelerators

* Advance High Energy Physics

o Help bring the LHC on and up to design performance quickly
o Improve LHC performance by advances in accelerator
understanding and instrumentation
o Use LHC as a tool to gain deeper knowledge of accelerator
science and technology
o Extend LHC as frontier HEP instrument with a timely luminosity upgrade

* Advance U.S. Accelerator Science and Technology
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o Keep skills sharp by helping to commission the LHC

o Conduct forefront Accelerator Physics research and development

o Advance U.S. capabilities to improve performance of our own machines
o Prepare U.S. scientists to design next generation colliders

o Develop technologies necessary for next generation colliders



Status of US-LHC Acc. Project

®m Deliverables have been delivered!
® gwaiting final installation, commissioning

- D1 (BNL)

- DFBX
(LBNL)

* Inner Triplet
(FNAL)
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LARP Efforts

Magnet R&D

Materials/Conductor Research
Design Studies
Model Magnet Development

N Accelerator System |

Accelerator Physics
Instrumentation
Beam Collimation
s T Commissioning
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Instrumentation Efforts

C‘% Fast Bunch-by-Bunch
-y Luminosity Measurements
Lumi Monitor

devel t,

L;\l/\leLc,)%rlT\]leLn TAS triplet D1 _

Also,

tune feedback,
Schottky monitor
+ new initiatives?

High pressure High radiation beam test of ionization

ionization chamber and CdTe detector
chamber — performed jointly ¥ -
Beam test in by US labs and

SPS 300 GeV CERN at the

proton beam. FNAL Booster
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Commissioning Efforts

* Installation — in progress
. b 2006 Accelerator Schedule
- All machines off to focus on JIJ'N N

/ _ i S
installation P A P S S T T
« Hardware Commissioning until June = Hehutciowm] | s aretr
2007 j PS mng:nets : :hakeoull,lesls: Tteaks1‘lo 13(in|c|.) dela;led plar‘ming m‘he d::i:le‘:imm =
* Injector Start up — April 2006 s
Wk F:: 15 16 17 18 Mlzy { 2 Im 22 .J‘;;‘E I 24 25
« Sector Test — late 2006 (25 September o A B e e
— 15 October 20067?) S BT TR S T S E e
Fr L=l |2
 L.Evans added that the sector test with beam T oIl o]
has now become an important internal project
milestone, and all concerned groups should be July Aug ! |sep |
aware Of thIS VN\:E 27 : 2ad| 29 - 30 m.I 31 “I 3z - 33 1‘I 34 ,,,I 35 zsIJ_ 36 ] 37 ‘I-‘Lghr
« First beam — summer 2007 I ] s :
. . Sa |
* Collisions — summer 2007 1
» Updated installation schedule soon M — " . -
Mo 2 9 1 23| | 4% n 20 21| 4 jﬁ ﬂ
" " VTVL; LH:“ N i =vem = [ [ B
m | ARP visits, ~1yr stays, (| &=  ==m8..
) y y ) % I
11% 8h ded. LHE sector test (dedicated SRS beam)
8 x 24N dedicated
| B B | shifis of s in pa shifts L (PS M Iy in OMMissicninng weeks
have begun
MJS o ate ) Zan E--E-. sser - -~S—cu Sionin: -
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Commissioning Efforts '

® Three components to Comm. Effort:

a. IR = U.S. Deliverables [end of USLHC proj.]

b. H/W = engineering help, etc.
O cryo, power, mechanical, ...

c. beam = 1st turn, optics tune, collimation, ...
o US presence in CCC during beam commissioning

a = well defined plan, underway
c = to date, much interest from LARP; further away in time, less
organized at present

b = recent request from CERN; DoE has responded
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Commissioning Efforts

® Fermilab looking at ‘remote participation’ center

= not official LARP activity, but would be useful ...

Types of Participation

S llaborative b tudi o
Commissioning Team TR EEET Remote Site
real time
at CERN
Critical Mass:

LARP . consoles, video/audio, eLogs,

off-line analyses ]

Team Member meeting space, coffee, etc.
special responsibility periodic shifts
for communication

Four Types of Participation: with Remote Site
Deliverables

person builds something, visits to install, debug, etc., then leaves; may need remote access
On-site Commissioning

person has moved to CERN (for ~1 year, say) and works daily with LHC group
1-on-1 Contacts

person works with a particular person or group located at CERN, with occasional trips to CERN to participate in
a study, etc.

Remote Participation

person is part of a group at Remote Site, participating daily for shorter time periods

"Training” can be performed at the Remote Site; periodic, shorter trips to CERN working with the "On-site" commissioners; people
can continue to work remotely upon return

MJS
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Upgrades Efforts -- IR Magnets

" New IRs: The Major US Role in
ey R&D for a Luminosity Upgrade
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Upgrades Efforts -- Collimation

® Protecting LHC components at ever-higher
luminosity (intensity) requires energy
deposition calculations, studies of
renewable collimation devices
o ' BN ' Major challenge is high
radiation load.

+ Peak power density 50-
100 x that in baseline
quads at L=1034,

- Total power >3kW per
magnet!
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Upgrade Efforts --
Accelerator Physics

® Electron Cloud ...

AT LOST
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LARP Organizational Structure

US LHC Accelerator Research Program (LARP) Organization Chart September 22, 2003

Direction and reporting

Joint Oversight Group — — — m Advice

J.O Fallon. I.Lightbody

Laboratory Oversight Group | »| FNAL Directorate | gl Office of HEP
S.Holmes (chair) T.Ferbel. B.Strauss
US-CERN (| . Program Leader -« — — — — — — | LARP Advisory Committee
Committee S.Peggs J.Galayda, (chair)
Accelerator Systems Superconducting Magnets | Magnet Steering
V. Shiltsev S.Gourlay Committee
Accelerator Commissioning| [[nstrumentation| | Collimation Design Studies Model Magnet Supporting Materials
Physies i _ _ o o R&D R&D )
(V.Shiltsev) M.Syphers A Ratti T.Markiewicz A Zlobin G.Sabbi G Ambrosio A.Ghosh

e Figure 1: Organization of the LARP advice and direction structure, including advisory committees (July 1, 2005).
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Funding

2003 Projections:

$12M - Future Guidance . .
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Funding

2003 Projections

.
.
Q8

A

o oy ety S S, B, ey iy S S, oy ity S S, // .// ././ o o
S o oy o S Ao oy o

Future Guidance

e /..//./ ./.../././ ./.../
ey iy

e f/// et

S R s
e
e /.f/..// /.f/..// ./.././....// ./././...././ /.f/..// /.f/..// e

/// e

.//. s
o

© AR
$

FPromised
) Actu%

$12M
$10M
$8M -
$6M
$4M
$2M

$OM

FYO6 FYO7 FY0O8 FY09

FY02 FYO3 FY04 FYO5

J. Strait, 2003

PANICO5 -- LARP

MJS



Toohig Fellowships

® | ARP-sponsored Fellowships for recent
PhD’s --

TOOhig Fe“"WShips

¢ e\e‘-atﬂf Science at the I

The U.8. LHC Accelerator Research Program

i3 pleased to ennounce the Toohig Fellowships for recent

First recipient recently
accepted

more to come...

Dr. Timaty Toohiy, S1, was o physicist and fosuie arigst wha
devoted bia [ 10 prometieg it scence and increasieg
unéersizmding znamg scentsts of all natices. and. vligiors.

Tooiig Felioswsluips lastfor
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Summary

® | ARP is U.S. national effort to provide on-
going support of LHC

® organized, funded, evolving

= important for future, as large-scale
international projects hard to come by; must
take advantage, gain experience
® Toohig Fellowships provide conduit for
future bright accelerator physicists to
participate

visit: http://www.agsrhichome.bnl.gov/LARP/
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